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(57)Abstract: 

PURPOSE: To provide a camera where the 
handling time of cleaning is saved and which is 
capable of cleaning the surface of an optical 
component even in usage environment where the 
cleaning is difficult. 

CONSTITUTION: This camera is provided with 
a dust sensor 13 detecting sticking of a waterdrop 
and dust on the surface of the protective glass 2 
barely provided to outside of a camera and an 
ultrasonic vibrator transducer 15 imparting 
ultrasonic vibration to the protective glass 2 in the 
case that sticking of the waterdrop and the dust is 
detected by the dust sensor 13. 



I 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a camera and the camera which can 

photo in detail the photographic subject with which gradation differs. 

[0002] 

[Description of the Prior Art] Conventionally, in order to reduce the resolution of a 
camera, articulation, etc., generally the dirt adhering to the foremost part of the optical 
element of the camera exposed outside, for example, the outside surface of a lens, and the 
outside surface of cover glass, such as waterdrop and dust, was cleaned using the siUcon 
cross etc., when the user checked by viewing and was dirty. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the above approaches, a user 
needs to check visually, and needs to clean by hand each time, and handling takes time 
and effort. Moreover, although an optical element front face may become dirty with body 
fluid etc. from cameras, such as an endoscope, during the use inserted into the body, the 
technical problem that cleaning of the optical element front face in an operating 
environment cannot be performed occurs. 

[0004] This invention does not require the time and effort of cleaning in consideration of 
such a technical problem of the conventional camera, but cleaning aims at offering the 
camera which can clean an optical element front face also in a difficult operating 
environment. 
[0005] 

[Means for Solving the Problem] This invention is the camera which had outside an 
excitation means to excite the optical element whose disclosure was enabled by 
supersonic vibration. 
[0006] 

[Function] This invention excites supersonic vibration with an excitation means to the 
optical element whose disclosure was enabled outside. For example, when the dust to the 
lens exposed outside is detected, the lens is excited by supersonic vibration. 

[0007] 

[Example] Hereafter, the example of this invention is explained based on drawing. 
[0008] Drawing 1 is the main block block diagram of the video camera in which one 
example of this invention is shown. In the camera 1 of this example, the photographic 
subject light of a photographic subject 19 is incorporated with the focal lens 3 through the 
cover glass 2 which is the optical element arranged in the front face of the lens-barrel 
section by exposing, and further, it passes diaphragm 4 and it carries out image formation 
on the image formation side of an image sensor 5. This image sensor 5 changes a 
photographic subject image into an electrical signal, and outputs it to the image pick-up 
circuit 6. The output signal from the image pick-up circuit 6 is inputted into the binary- 
ized processing circuit 7, and is outputted to other recording systems as a binary-ized 
video signal at the same time it is directly outputted to other recording systems as a video 
signal. Furthermore, the image output signal from the image pick-up circuit 6 is inputted 
also into the image area separation circuit 8 which is a discernment means to identify 
how of the gradation of a photographic subject. In this image area separation circuit 8, the 
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image brightness condition of an image pick-up screen is distinguished so that it may 
mention later, and an image pick-up screen is divided into the gradation drawing field of 
the gradation-ized (dithering) image which is a natural drawing field, the simple binary- 
ized image field which is an alphabetic character part, and the field of the part of the 
ground of a manuscript. The above-mentioned separation information signal of the image 
area separation circuit 8 is inputted into the binary-ized processing circuit 7, and binary- 
ized processing which was adapted for each field is performed based on separation 
information. 

[0009] The image output signal of the above-mentioned image pick-up circuit 6 is fiirther 
inputted also into the AF circuit 9 which is a selection means to choose photography 
conditions according to the discernment result by the above-mentioned discernment 
means. The field separation signal of the above-mentioned image area separation circuit 8 
is also inputted into this AF circuit 9. And it faces in quest of a focus location, and the 
above-mentioned field separation information is considered and the focus location of the 
focal lens 3 is called for so that it may mention later. The focus positional information is 
outputted to a mechanical component 10. 

[0010] This mechanical component 10 performs zooming drive of the zoom lens which 
does not focus-drive [ of a focusing glass 3 ] and is not illustrated, drive of diaphragm 4, 
drive of the ultrasonic vibrator^^^^hich is an excitation means for carrying out 
s upersonic vibration of the cover glass 2, and removing contaminants, such as waterdrop, 
filrther, and drive control of image pick-up circuit 6 grade. 
[001 1] The attachment contact 14 which is the sensor which measures the electric 
resistance of the photographic subject side fi^ont face of the above-mentioned cover glass 
2, and is the connecting means of the contaminant sensor 13 which detects the adhesion 
condition of contaminants, such as waterdrop, and a photography attachment is arranged 
in the fi*ont face of a lens-barrel. In addition, the above-mentioned photography 
attachment is a tubed attachment attached in the lens-barrel anterior part of a camera, in 
order to photo the display image on the tubular surface of measuring instruments, such as 
an oscilloscope and a logic analyzer. 

[0012] A control section 1 1 controls actuation of said AF circuit 9 and a mechanical 
component 10, fiirther, directs the drive of an ultrasonic vibrator 15 based on the 
detecting signal fi-om the above-mentioned contaminant sensor 13, and performs control 
at the time of photography through the attachment inputted fi*om the above-mentioned 
attachment contact 14. In addition, when it changes into conditions, such as photography 
impossible, at the time of this attachment photography assignment, control of the alarm 
12 which pronounces an alarm sound is also performed. Moreover, switch group 11a 
which consists of a switch which sets up the automatic contaminant removal mode in 
which the switch for mode selection and the above-mentioned ultrasonic vibrator 15 for 
contaminant removal about a setup of focal area are automatically driven according to the 
output of the contaminant sensor 13 is connected to the control section 1 1 . 
[0013] Next, the fimction to remove the waterdrop adhering to the lens-barrel section of 
the camera 1 in this example, a contaminant, etc. if needed is explained. That is, as shown 
in said drawing 1 , the cover glass 2 which is the optical element whose disclosure to the 
exterior of a lens-barrel was enabled is vibrated with the ultrasonic vibrator 15 which is 
an ultrasonic excitation means, it is possible to perform contaminant removal which 
eliminates adhering waterdrop, a contaminant, etc., and degradation of definition ability 
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is prevented by the actuation. 

[0014] Next, the contaminant removal actuation is explained using drawing 9 and 
drawing 1010 . In addition, in the case of this example, supersonic vibration of the cover 
glass 2 arranged in the front face of a lens-barrel was carried out, but if it is in some by 
which a taking lens is arranged in the front face of a lens-barrel, supersonic vibration of 
the taking lens will be carried out, and contaminant removal actuation will be performed. 
[0015] Drawing 9 is the camera 1 of this example shown also in said drawing 1 , 
especially the important section block block diagram of the circumference of the lens- 
barrel section. As shown in this Fig., the cover glass 2 arranged in the front face of a lens- 
barrel is equipped with the ultrasonic vibrator 15, and an attitude drive by the focal motor 
42 which consists of ultrasonic motors is still more possible for the focal lens 3. The 
. above-mentioned ultrasonic vibrator 15 and the focal motor 42 are driven through a 
mechanical component 41 by the control section 1 1 . Cover glass 2 is equipped with the 
contaminant sensor 13 which detects adhesion of waterdrop, a contaminant, etc. And if 
waterdrop or a contaminant adheres to cover glass 2, the electric resistance of this sensor 
13 will decrease and adhesion of a contaminant will be detected by the control section 1 1 . 
[0016] Moreover, automatic contaminant removal mode which removes the contaminant 
adhering t o cover glass 2 etc. automatically, manual contaminant removal mode which 
make^-miJJjJiasQBicjdb ^ 15 an ON state by manual operation, and removes a 
c ontaminant e t c., and contaminant removal prohibition mode which makes an ultrasonic 
vibrator 15 an OFF state are made selectable by operating switch group 1 la connected to 
the control section 11. 

[0017] Drawing 10 is the flow chart of contaminant removal processing of the above- 
mentioned camera 1. As shown in this Fig,, in step S31, the condition of switch 11a is 
checked first. If the above-mentioned automatic contaminant removal mode is specified, 
it will progress to step S32 and the adhesion condition of a contaminant will be checked 
with the output of the contaminant sensor 13. If it is in the condition to which the 
contaminant adhered, it will progress to step S33 mentioned later. If it is in the condition 
that the contaminant has not adhered, it will jump to step S3 5 and this routine will be 
ended by making an ultrasonic vibrat^ lS into an OFF state. 
[0018] Moreover, it is in the condition of switch-on with the check of the above- 
mentioned step S31, and if manual contaminant removal mode is specified, it will 
progress to step S3 3 mentioned later directly. Moreover, if contaminant removal 
prohibition mode is specified in switch-off, it will jump to step S35, an ultrasonic vibrator 
15 will be made into an OFF state, and this routine will be ended. 
[0019] When it progresses to the above-mentioned step S33, the focal motor 42 confirms 
whether to be under [ current drive ]********^ When this focal motor 42 is driving, 
since the mechanical component 41 is a drive and common use of an ultrasonic vibrator 
15, it jumps to step 835, and an ultrasonic vibrator 15 is made into an OFF state, and this 
routine is ended. Moreover, if the focal motor 42 is not current driving [ be / it ], it will 
progress to step S34, the drive of an ultrasonic vibrator 15 will be started, and removal of 
a contaminant will be performed. 

[ 00201 As explained above, this camera can remove the waterdrop adhering to this cover 
glass 2, a contaminant, etc. by carrying out supersonic vibration of the cover glass 2 
^ arranged in the front face of a lens-barrel with an ultrasonic vibrator 15. Therefore, it is 
the camera used in the environment where a user cannot clean the lens-barrel section of a 



camera 1, for example, the camera for endoscopes etc., and it is very effective if it applies 
to what it is inserted into the body, an optical element front face becomes dirty with body 
fluid etc., and trouble produces in photography. 

[0021] In addition, in the above-mentioned example, although the drive of an ultrasonic 
vibrator 15 was considered as a drive and common use of FOKASUMO-TA 42 by the 
mechanical component 41, it may replace with this and the mechanical component of 
uhrasonic vibrator 15 dedication may be prepared independently. In this case, regardless 
of the drive of the focal motor 42, a contaminant is removable. 
[0022] Moreover, although considered as the configuration which drives an ultrasonic 
vibrator 15 using the detection result of the contaminant sensor 13 in the above- 
mentioned example, when put into the switch of not only this but the camera Irit is 
always good also as a configuration which drives a fixed time amount ultrasonic vibrator 
15. In this case, the contaminant sensor 13 is unnecessary and a configuration also 
becomes easy. By the way, the alphabetic character written to the blackboard and the 
camera which can photo the binary image of alphabetic character images, such as 
printing, are conmiercialized in recent years. 

[0023] On the other hand, focusing of the conventional video camera moves a taking lens 
to a focus location by the so-called AF (automatic focus) processing, and is performed. 
The location which shows the max of the contrast value extracted from the video signal 
of a screen center section as one of the AF method of the is detected, and there is a 
mountain-climbing method of the passive method which makes the location a focus 
location. There is the active method using infrared light or a supersonic wave besides this 
method. Also in which approach, it is a thing for the central part of a screen, and is the 
focusing technique on condition of the photographic subject being located in the center. 
[0024] However, when capturing a document image to a video camera, AF processing 
which applied the above-mentioned conventional mountain-climbing method etc. is not 
suitable. That is, it is because the alphabetic character concerned to carry out or the 
picture is not necessarily located in the middle of the screen which is a focus field in the 
case of a document image. For example, if both whole pages are put in to the limit of a 
screen when a book tends to be opened and it is going to photo the page of both sides of a 
condition, though a center section is natural, the trough which the book opened is located. 
When this part is processed by said conventional AF method, possibility of incorrect- 
ranging is large. 

[0025] Moreover, when picturizing the alphabetic character written to the blackboard, the 
feltboard, etc. by AF processing which applied the conventional mountain-climbing 
method etc., it may not restrict that the above-mentioned alphabetic character part is 
located in middle of the screen, but this center section may be a black part or a white part. 
Therefore, possibility of contrast information not being acquired by the above-mentioned 
mountain-climbing AF method, but photoing entire pin dotage by incorrect ranging is 
high. 

[0026] Moreover, the camera which can photo the binary-ized image of the above- 
mentioned conventional document image does not fit photography of the natural image 
which is the usual gradation image. Furthermore, it is not suitable for photography of the 
screen where the binary-ized image and the natural image were intermingled. 
[0027] About the approach for solving such a conventional trouble, the camera shown in 
above-mentioned drawing 1 is explained to an example. 



5 



[0028] First, the image area separation actuation in the above-mentioned image area 
separation circuit 8 is explained. 

[0029] This image area separation actuation is processing divided into the following three 
screen areas with the histogram of the frequency level of the image data corresponding to 
each brightness of the field where 1 photography screen corresponds. As it is indicated in 
drawing 2 as the isolation region, in 1 photography screen GO one The field Rl where an 
image is natural drawing (gradation drawing), and the frequency level corresponding to 
all brightness range exists on the average, and other one It is the field which is three kinds 
of the fields R3 where the field R2 where fi-equency level is high, and one of further 
others are in the condition of the part of the ground of a manuscript, and level is high to 
white or one brightness range of black like images, such as an alphabetic character, to 
two brightness of white^lack. In a field Rl, in a field R2, the histogram property over the 
above-mentioned brightness has the property HA shown in (A) of drawing 3 , and as 
shown in (B) of drawing 3 , it has the property HB with the peak of two black and white, 
and it has which peak of the properties HC or HD shown in (C) of drawing 3 by the field 
R3. In addition, properties HC are a black material and a histogram corresponding to a 
white ground in a property HD. 

[0030] In the camera of this example, it is made to contrast with the histogram property 
over the brightness which shows the predetermined histogram property of the brightness 
of every unit area Bn (refer to drawing 2 ) of one screen of the image data incorporated 
by the image sensor 5 to above-mentioned drawing 3 , and the above-mentioned screen is 
identified to three fields Rl, R2, and R3, and it dissociates. In addition, this separation 
processing is performed by said image area separation circuit 8. And extent of the area of 
these fields Rl, R2, and R3 is distinguished with a selection means to build in a control 
section 11, appropriate focal area is set up, and AF processing is performed. 
[0031] Next, although AF processing of the camera of this example constituted as 
mentioned above is explained using drawing 4 , the flow chart of 5, etc., the processing 
process of mountain-climbing AF is explained in advance of the explanation, 
[0032] Although drawing 6 is the diagram showing the contrast value-change 
characteristic curve CA which is AF evaluation value over the delivery location of the 
focal lens 3 of the above-mentioned camera, this characteristic curve CA is followed 
fi-om the starting point PI, and the focusing point P4 which is top-most vertices is 
detected by the time of the above-mentioned mountain-climbing AF processing. The 
processing process is divided into four processes. Namely, in the 1st process Ql, the 
direction of mountain climbing is checked and a lens 3 is moved in the direction. In the 
2nd process Q2, a lens 3 is further moved in the same direction, checking the increment 
in a contrast value. In the 3rd process Q3, when the contrast value once decreased, it 
checks having crossed top-most vertices and a lens 3 is moved to hard flow. In the 4th 
process Q4, a lens 3 is moved to hard flow to the focus location P4 of the top-most 
vertices which show the maximum of the past conte light value, and a focus drive is 
ended. 

[0033] Now, in AF processing of the camera of this example, as shown in the flow chart 
of drawing 4 , it judges first whether it is in the focusing condition which is extent in 
which image area separation is possible at step SI 1. Since this image area separation 
processing checks the histogram property of the brightness of said drawing 3 , focusing 
of a coarse precision needs to be made beforehand. Then, the check of the above- 
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mentioned step SI 1 is needed, the above ~ the coarse focusing condition of precision - 
for example, when the diagram of drawing 6 shows at least, it is in the condition that the 
lens 3 is located on the range B of the 3rd process Q3. 

[0034] And when a lens 3 is outside the above-mentioned range B and is distinguished as 
image area separation is impossible, it progresses to step S12 and focal area is set up in 
the center. Drawing 7 shows the focal area RO set up in the center to Screen Gl. In step 
S13, a subroutine "the 1st mountain-climbing AF processing" is performed. This 
mountain-climbing AF processing is AF processing of a coarse precision, in AF 
processing process shown in drawing 6 , processing to the l-3rd processes Ql, Q2, and 
Q3 is performed, and a lens 3 is driven in Range B. In addition, this AF processing needs 
rapidity and may be performed using an external ranging sensor. Moreover, when a 
contrast value is taken with the fiher of a different property, a different property like the 
property CB shown in the characteristic ray of drawing 6 is shown, and if close to a focus 
location, a contrast value will change a lot. AF processing may be performed using two 
filters using the property. 

[0035] Then, a subroutine "a focal area judging" is performed at step S14. This 
processing is processing which chooses the area which should focus based on the rate of 
the area of the image areas Rl and R2 of the image which it is as a result of image area 
separation as mentioned later. It progresses to step S15 after this subroutine processing, 
and 2nd mountain-climbing AF processing about the above-mentioned area which should 
carry out a focus is performed. This mountain-climbing AF processing performs all the 
processes Ql, Q2, Q3, and Q4 of AF processing process shown in said drawing 6 , and 
detects the focus location P4. However, in order to accelerate AF processing, it may start 
out of Range B and AF processing may be ended only in processes Q3 and Q4. 
[0036] Drawing 5 is the flow chart of said subroutine "a focal area judging." First, in step 
S21, the location and area data of this field about the gradation drawing field Rl as a 
result of carrying out image area separation of the image data of Screen GO shown in said 
drawing 2 , and the binary-ized drawing field R2 are incorporated. And the focal area 
mode specified is checked by switch group 1 la of a control section 1 1 at step S22. If the 
mode in which focal area is set as a center section is specified, it will jump to step S27, 
and if the mode which carries out focusing to gradation drawing is specified, it will jump 
to step S28. Moreover, if it is auto assignment, it will progress to step S23. 
[0037] When it jumps to the above-mentioned step S27, the center section RO of said 
drawing 7 is set as focal area. Moreover, when it jumps to the above-mentioned step S28, 
the above-mentioned gradation drawing field Rl is set as focal area. 
[0038] When it progresses to the above-mentioned step S23, the magnitude of the area of 
the above-mentioned binary-ized drawing field R2 is checked, and the area ~ the area of 
one screen — 1/5 or more, it jumps to step S25 at a certain time, and it sets the binary-ized 
drawing field R2 as focal area. Moreover, if the area of a field R2 is 1/5 or less, it will 
progress to step S24. and the sum total of the area of the gradation drawing field Rl and 
the binary-ized drawing field R2 - asking - the area of this sum total - the area of one 
screen - 1/5 or more, it jumps to step S26 at a certain time, and it sets the field of the 
both sides of the gradation Rawing field Rl and the binary-ized drawing field R2 as focal 
area. Furthermore, when the area of the above-mentioned sum total is. 1/5 or less [ of the 
area of a screen ], it jumps to step S27, and a central field is set as focal area. 
[0039] After ending a setup of focal area as mentioned above, this routine is ended and 
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2nd mountain-climbing processing of step SI 5 of said drawing 4 is performed 
succeedingly. 

[0040] In addition, weighting is performed to the gradation drawing field Rl and the 
binary-ized drawing field R2 as a modification replaced with the judgment of the above- 
mentioned focal area, and AF processing, and it may be made to perform AF processing 
in consideration of the weighting. For example, 0.7 is given to 0.3 and the binary-ized 
drawing field R2 to the gradation drawing field Rl as a weighting muUiplier. However, to 
the field R3 of the ground of a manuscript, weighting is taken as a value 0. And AF 
processing which applies the value multiplied by which and acquired [ area / of the field 
concemed to carry out ] in each weighting to evaluation of a focus location may be 
performed. 

[0041] As stated above, after performing focus doubling coarse at high speed, by AF 
processing of the camera of this example, highly precise AF becomes possible by 
deciding the focusing area which takes AF evaluation value by image area separation 
processing according to the judged gradation drawing field Rl, the binary-ized drawing 
field R2, or the field R3 of the ground of a manuscript. Moreover, since focal area is then 
changed according to each area, AF evaluation value as focal information can be caught 
with a more sufficient precision. 

[0042] Moreover, although the thing of this example was used for the setup of the focal 
area of AF processing of image area separation information, it is also possible to use the 
above-mentioned image area separation information in order to set up the exposure 
conditions of air entrainment (automatic exposure control). 

[0043] As mentioned above, even if the camera of this example is the screen where those 
images were further intermingled even if the screen which it is going to photo was the 
binary-ized image of a document image and it was the usual natural image, since it faces 
taking a photograph, how of the gradation of a photographic subject is identified and 
photography conditions were chosen according to the discernment result, it becomes 
possible [ setting up the optimal photography conditions automatically ]. 
[0044] Next, the actuation when photoing the display screen of the tubular surface of 
measuring instruments, such as an oscilloscope and a logic analyzer, with this camera 1 is 
explained. 

[0045] Drawing 8 is drawing having shown the condition that equipped the important 
section of the camera 1 of the block diagram of said drawing 1 , and the lens-barrel 
anterior part of this camera 1 with the photography attachment 21 and the adapter 22, and 
this adapter 22 was attached in the display tube side 33a section of the above-mentioned 
measuring instrument 3 1 . Signals, such as brightness information of a display, trigger 
signal information, and sweep speed information, are fiirther incorporated by the control 
section 1 1 of a camera 1 through the attachment contact 14 which is the connecting 
means of a camera 1 through the wearing detection sensor 24 which is a connecting 
means fi-om the control section 32 built in a measuring instrument 31. Moreover, 
although there is a 6 inches - 7 inches thing in the magnitude of the above-mentioned 
tubular surface 33a and the attachment of dedication was used in the former, it is adjusted 
by the adapter 22 in this example. Field angle information, such as an aspect ratio, is 
stored in the fi-ame memory 23 with a built-in attachment, and is incorporated by the 
control section 11 through the above-mentioned attachment contact 14. hi addition, focal 
information (die-length information on an attachment) is also fiirther stored in the above- 
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mentioned memory 23 . 

[0046] It is equipped with the above-mentioned adapter 22 or the photography attachment 
21, and when the wearing condition is imperfect, the signal of a poor contact is outputted 
from the above-mentioned wearing detection sensor 24 or the attachment contact 14. In 
that case, a control section 1 1 forbids a trigger and emits a beep sound from an alarm 12. 
[0047] When equipped with the photography attachment 21 and an adapter 22, a control 
section 1 1 incorporates the field angle information on the frame memory 23. And 
zooming by the side of a camera is performed, a field angle is set up, and the dimension 
of display tube side 33a of a measuring instrument 31 is made to agree. Furthermore, the 
focal information on the frame memory 23 is similarly incorporated about focusing, and 
focusing by the side of a camera is performed, and let display tube side 33a of a 
measuring instrument 31 be a photographic subject location. In addition, when these 
zooming and focusing exceed a control range, a beep sound is emitted from the above- 
mentioned alarm 12. 

[0048] Moreover, the display brightness information of tubular surface 33a outputted 
from a measuring instrument 31 is incorporated by the control section 1 1 as mentioned 
above, and a shutter and a diaphragm are controlled. When proper exposure cannot be 
taken at this time, either, a beep sound is emitted from an alarm 12. 
[0049] Furthermore, when the measuring instrument 31 shows the single mode, the 
trigger signal of a measuring instrument 31 is incorporated by the control section 11, and 
the shutter by the side of a camera is tumed off. Moreover, trace-speed information is 
also incorporated by the control section 1 1, and the shutter speed of a camera is set up. 
When the shutter speed range which can be set up also in this case is crossed, a beep 
sound is emitted from an alarm 12. 
[0050] 

[Effect of the Invention] The camera of this invention does not require the time and effort 
of cleaning so that clearly from the place described above, but cleaning has the advantage 
in which cleaning of an optical element front face is possible also in a difficult operating 
environment. 



CLAIMS 



[Claim(s)] 

[Claini 1] The camera characterized by having outside an excitation means to excite the 
optical element whose disclosure was enabled by supersonic vibration.\ 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the main block block diagram of the camera in which one example of 
this invention is shown. 

[Drawing 2] In the camera of above-mentioned drawing 1 , it is drawing showing the 
condition of having carried out image area separation of the one screen by image area 
separation processing. 



[Drawing 3] It is the example of the histogram which shows the frequency of the image 
data to the brightness of the image data of the field where image area separation of 
above-mentioned drawing 2 was carried out, and (A) is a histogram to the gradation field 
Rl, arid (C) is [ (B) is a histogram to the simple binary-ized field R2, and ] a histogram to 
the field R3 of the ground of a manuscript. 

["Drawing 4] It is the flow chart of AF processing in the camera of above-mentioned 
drawing 1 . 

[Drawing 5] It is the flow chart of the subroutine "focal area judging" processing called 
by AF processing of above-mentioned drawing 4 . 

[Drawing 6] It is drawing showing the mountain-climbing AF processing process in the 
camera of above-mentioned drawing 1 . 

[Drawing 7] It is drawing showing the focal area located in middle of the screen by AF 
processing in the camera of above-mentioned drawing 1 . 

[Drawing 8] In the camera of above-mentioned drawing 1 , it is a block block diagram 
when photoing the display tube side of a measuring instrument using a photography 

attachment. 

[Drawing 9] It is an important section block block diagram in the condition of performing 
contaminant removal processing of the camera of above-mentioned drawing 1 . 
[Drawing 10] It is a flow chart in contaminant removal processing of the camera of 
above-mentioned drawing 1 . 
[Description of Notations] 
2 Cover Glass 

8 Image Area Separation Circuit (Discenmient Means) 

1 1 Control Section (Selection Means) 

13 Contaminant Sensor 

15 Ultrasonic Vibrator (Excitation Means) 
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[Drawing 6] 
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[Drawing 9] 
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